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(54) Method and apparatus for recording and reproducing electronic watermark information, and 
recording medium 



(57) At recording of a video signal, with electronic 
watermark information being embedded therein, on a 
recording medium, a reference signal which is formed 



differently from the watermark information is inserted to 
the video signal. At reproduction of the video signal, the 
luminance of the watermark information is modified 
based on the reference signal. 
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Description ' 

[0001] The present invention relates to a method and 
apparatus for recording and reproducing image data, 
particu larly electron ic watermark information embedded s 
(hidden) in video signals, which is used for the picture 
recording and reproduction control or for marking the or- 
igins of the records, and also relates to a recording me- 
dium on which electronic watermark information is re- 
corded by being embedded in a video signal. 
[0002] Among the several schemes proposed for em- 
bedding electronic watermark information in video sig- 
nals, representative one is described in the article enti- 
tled "Data Hiding Technique" in publication ITE Techni- 
cal Report, Vol.21, No.31, pp.3-8. Another conventional 
information embedding technique is described in publi- 
cation Nikkei Electronics, No.683, pp.99-107, published 
in 1 997. These conventional techniques are intended to 
embed, in a video signal, information that is different in 
terms of statistical characteristics of image from the in- 
herent picture information carried by the video signal, 
and use the embedded information at the time of picture 
reproduction for identifying the origin of the record or 
producing a control signal which enables or disable the 
reproducing of the video signal. 
[0003] However, these publications mainly describe 
recording means and do not describe the details of 
means of detecting electronic watermark information at 
the time of reproducing. Electronic watermark informa- 
tion recorded by a VCR or optical disk unit has its repro- 
duced signal level varied depending on the reproduction 
characteristics of these apparatus. The reproduced sig- 
nal waveform of the electronic watermark information 
varies also depending on the frequency characteristics 
of these apparatus. 

[0004] An object of the present invention is to provide 
a method and apparatus for recording and reproducing 
electronic watermark information and a recording medi- 
um which enable easy detection of the watermark infor- 
mation at the time of reproducing. 
[0005] Another object of the present invention is to 
provide a method and apparatus for recording and re- 
producing electronic watermark information and a re- 
cording medium which enable easy reproduction of the 
embedded electronic watermark information even if the 
reproduction characteristics of the reproduction appara- 
tus vary. 

[0006] Still another object of the present invention is 
to provide a method and apparatus for recording and 
reproducing electronic watermark information and a re- 
cording medium which enable easy reproduction of the 
electronic watermark information even if the signal level 
of the watermark information varies. 
[0007] Still another object of the present invention is 
to provide a circuit arrangement which is scarcely affect- 
ed by the reproduction level and frequency characteris- 
tics of the recording apparatus in detecting electronic 
watermark information included in a video signal which 



has been recorded by the recording apparatus. 
[0008] In order to achieve the above objectives, the 
recording medium based on this invention is designed 
to record a video signal, electronic watermark informa- 
tion which is embedded in the video signal and a refer- 
ence signal which is inserted at a position different from 
the position of the watermark information in the video 
signal. 

[0009] The inventive method of recording electronic 
watermark information includes the operational steps of 
embedding electronic watermark information in a video 
signal at a minimal disturbance against the video signal, 
and recording a reference signal which is inserted at a 
position different from the position of the watermark in- 
formation in the video signal. 

[0010] The inventive method of recording and repro- 
ducing electronic watermark information includes the 
operational steps of recording electronic watermark in- 
formation which is embedded in a video signal at a min- 
imal disturbance against the video signal and a refer- 
ence signal which is inserted at a position different from 
the position of the watermark information, reproducing 
the reference signal, and modifying the watermark in- 
formation based on the reference signal. 
[0011] The inventive method of recording electronic 
watermark information includes the operational steps of 
calculating the visually-permissible alteration range of 
luminous value of the luminance signal included in a vid- 
eo signal, and altering the luminous value of the lumi- 
nance signal at a predetermined position within the cal- 
culated alteration range. 

[0012] The inventive method of recording electronic 
watermark information includes the operational steps of 
calculating the visually-permissible alteration range of 
luminous value of the luminance signal included in a vid- 
eo signal, and altering the luminous value of the lumi- 
nance signal at a predetermined position in case the al- 
tered luminous value is within the calculated alteration 
range. 

[001 3] The inventive method of reproducing electron- 
ic watermark information includes the operational steps 
of detecting a reference signal for detecting electronic 
watermark information from a recording medium on 
which are recorded a video signal, the watermark infor- 
mation which is embedded in the video signal at a min- 
imal disturbance against the video signal and the refer- 
ence signal which is inserted at a position different from 
the position of the watermark information, and modifying 
the watermark information based on the reference sig- 
nal. 

[001 4] The inventive method of reproducing electron- 
ic watermark information includes the operational steps 
of detecting a reference signal for reproducing electron- 
ic watermark information from a recording medium on 
which are recorded a video signal, the watermark infor- 
mation which is embedded in the video signal based on 
the alteration of luminous value of the luminance signal 
included in the video signal and the reference signal 
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which is inserted at a position different from the position 
of the watermark information, and modifying the lumi- 
nous value of the watermark information based on the 
reference signal. 

[0015] The inventive method of recording and repro- s 
ducing electronic watermark information includes the 
operational steps of recording a video signal, electronic 
watermark information which is embedded in the video 
signal at a minimal disturbance against the video signal 
and a reference signal which is inserted at a position 
different from the position of the watermark information, 
and detecting the watermark information based on the 
reference signal. 

[0016] The inventive method of recording electronic 
watermark information includes the operational steps of 
recording a video signal, electronic watermark informa- 
tion which is embedded in the video signal at a minimal 
disturbance against the video signal and a reference 
signal which is inserted at a position different from the 
position of the watermark information. 
[001 7] The inventive method of reproducing electron- 
ic watermark information includes the operational steps 
of detecting electronic watermark information based on 
a reference signal thereby to reproduce the watermark 
information from a recording medium on which are re- 
corded a video signal, the watermark information which 
is embedded in the video signal at a minimal disturbance 
against the video signal and the reference signal which 
is inserted at a position different from the position of the 
watermark information. 

[0018] The inventive apparatus for recording elec- 
tronic watermark information comprises a detection cir- 
cuit which calculates the permissible alteration range of 
luminous value depending on the luminous value of the 
luminance signal included in a video signal, and a wa- 
termark information embedment processing circuit 
which embeds electronic watermark information in the 
video signal by altering the luminous value of the lumi- 
nance signal at a predetermined position within the cal- 
culated alteration range. 

[0019] The inventive apparatus for recording elec- 
tronic watermark information comprises a detection cir- 
cuit which calculates the permissible alteration range of 
luminous value depending on the luminous value of the 
luminance signal included in a video signal, and a wa- 
termark information embedment processing circuit 
which embeds electronic watermark information in the 
video signal by altering the luminous value of the lumi- 
nance signal at a predetermined position in case the al- 
tered luminous value is within the calculated alteration 
range. 

[0020] The inventive apparatus for reproducing elec- 
tronic watermark information comprises a detection 
means for detecting electronic watermark information 
based on a reference signal thereby to reproduce the 
watermark information from a recording medium on 
which are recorded a video signal, the watermark infor- 
mation which is embedded at a minimal disturbance 



against the video signal and the reference signal which 
is inserted at a position different from the position of the 
watermark information. 

[0021] In the inventive electronic watermark informa- 
tion reproducing apparatus, the detection means in- 
cludes a detection signal generating circuit which gen- 
erates a detection signal for detecting a reference signal 
from a sync signal, a sample-holding circuit which sam- 
ples and holds the amplitude of the reference signal in 
response to the detection signal, a gain drift calculating 
circuit which calculates the gain drift based on the am- 
plitude of the reference signal provided by the sample- 
holding circuit, a modification circuit which modifies the 
luminance signal included in the video signal based on 
the calculation result provided by the gain drift calculat- 
ing circuit, and a watermark information detecting circuit 
which detects the watermark information from the mod- 
ified luminance signal by using the detection signal. 
[0022] In the inventive electronic watermark informa- 
tion reproducing apparatus, the detection means in- 
cludes a detection signal generating circuit which gen- 
erates a detection signal for detecting a reference signal 
from a sync signal, a sample-holding circuit which sam- 
ples and holds the amplitude of the reference signal in 
response to the detection signal, a gain drift calculating 
circuit which calculates the gain drift based on the am- 
plitude of the reference signal provided by the sample- 
holding circuit, a detection circuit which detects the wa- 
termark information from the luminance signal included 
in the video signal by using the detection signal, and a 
modification circuit which modifies the amplitude of the 
detected watermark information based on the gain drift 
calculated by the gain drift calculating circuit. 
[0023] The inventive apparatus for reproducing elec- 
tronic watermark information comprises a watermark in- 
formation detecting circuit which detects an electronic 
watermark signal from a video signal, a reference signal 
detecting circuit which detects a reference signal, and 
a modification circuit which modifies the amplitude of the 
watermark signal in response to the drop in amplitude 
of the reference signal. 

[0024] In the electronic watermark information repro- 
duction apparatus, the modification circuit includes a 
gain drift calculating circuit which calculates the drop of 
gain of the reference signal. 

[0025] In the electronic watermark information repro- 
duction apparatus, the watermark information detecting 
circuit includes an information position generating circuit 
which generates a watermark information position de- 
tection signal based on the sync signal. 
[0026] In the electronic watermark information repro- 
duction apparatus, the reference signal detection circuit 
includes a reference signal position detecting circuit 
which generates a reference signal position detection 
signal based on a sync signal. 
[0027] The inventive method and apparatus are de- 
signed to append preparatorily a reference signal used 
for the detection of electronic watermark information at 
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a specific position of a video signal and reproduce the 
watermark information based on this reference signal at 
the time of reproducing. The reference signal is embed- 
ded within the period of horizontal sync signal outside 
the picture display period, i.e., in the back-porch or front- s 
porch portion, or outside the picture display area. At the 
time of detection, the embedded electronic watermark 
information is reproduced based on the reference signal 
level. 

[0028] Alternatively, the reference signal may be re- 
corded within the period of vertical sync signal. A refer- 
ence timing signal is recorded at the head of the video 
signal so that the recording level and recording position 
of the electronic watermark information are detected 
based on the reference signal level and reproduction 
timing at the time of reproducing. 
[0029] These and other objects, features and advan- 
tages of the invention will be apparent from the following 
more particular description of preferred embodiments of 
the invention, as illustrated in the accompanying draw- 
ings. 

Fig. 1 is a schematic diagram showing the reference 
signal and the recording position thereof used by 
the method and apparatus for recording and repro- 
ducing electronic watermark information and the re- 
cording medium based on an embodiment of this 
invention; 

Fig.2 is a schematic diagram showing the reference 
signals and the recording position thereof used by 
the method and apparatus for recording and repro- 
ducing electronic watermark information and the re- 
cording medium based on another embodiment of 
this invention; 

Fig.3 is a schematic diagram showing the reference 
signals and the recording position thereof used by 
the method and apparatus for recording and repro- 
ducing electronic watermark information and the re- 
cording medium based on still another embodiment 
of this invention; 

Fig.4 is a schematic diagram showing the reference 
signals and the recording position thereof used by 
the method and apparatus for recording and repro- 
ducing electronic watermark information and the re- 
cording medium based on still another embodiment 
of this invention; 

Fig.5 is a schematic diagram showing the reference 
signals and the recording position thereof used by 
the method and apparatus for recording and repro- 
ducing electronic watermark information and the re- 
cording medium based on still another embodiment 
of this invention; 

Figs.6A,6B and 6C are waveform diagrams show- 
ing the first, second and third reference signals 
shown in Fig.5, the timing signal, and the sampled- 
and-held reference signals based on an embodi- 
ment of this invention; 

Fig.7 is a schematic diagram showing the reference 
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signal and the recording position thereof used by 
the method and apparatus for recording and repro- 
ducing electronic watermark information and the re- 
cording medium based on still another embodiment 
of this invention; 

Fig.8 is a schematic diagram showing the reference 
signal and the recording position thereof used by 
the method and apparatus for recording and repro- 
ducing electronic watermark information and the re- 
cording medium based on still another embodiment 
of this invention; 

Fig. 9 is a schematic diagram showing the positional 
relation among the reference signal shown in Fig.7, 
the horizontal sync period, the picture display area 
and the over-scan area; 

Fig. 1 0 is a schematic diagram showing the position- 
al relation among the reference signal shown in Fig. 
8, the horizontal sync period, the picture display ar- 
ea and the over-scan area; 
Figs. 11 A and 11 B are block diagrams of the elec- 
tronic watermark information reproduction appara- 
tus based on an embodiment of this invention; 
Fig. 12 is a block diagram of the electronic water- 
mark information reproduction apparatus based on 
an embodiment of this invention; 
Fig. 13 is a block diagram showing an embodiment 
of the reference signal detecting circuit in the elec- 
tronic watermark information reproduction appara- 
tus of this invention; 

Fig. 14 is a block diagram showing another embod- 
iment of the reference signal detecting circuit in the 
electronic watermark information reproduction ap- 
paratus of this invention; 

Fig. 15 is a block diagram of the electronic water- 
mark information recording apparatus based on an 
embodiment of this invention; 
Fig. 16 is a schematic diagram showing the linear 
display of luminous values of pixels; and 
Fig. 17 is a schematic diagram showing the modifi- 
cation of luminance based on this invention, 

[0030] The method and apparatus for recording and 
reproducing electronic watermark information and the 
recording medium based on this invention will be ex- 
plained with reference to the drawings. 
[0031] Fig.1 is a schematic diagram showing the ref- 
erence signal and the recording position thereof used 
by the method and apparatus for recording and repro- 
ducing electronic watermark information based on an 
embodiment of this invention. In the figure, numeral 1 
denotes the picture display area of a display apparatus 
such as a television receiver,2 is the over-scan area 
which is the remaining portion of the area enclosed by 
the dashed lines excluding the picture display area 1, 
and 3 indicates the insertion position of the reference 
signal recorded in the over-scan area 2. 
[0032] The reference signal which takes up one or 
more lines is inserted or added to a video signal. The 
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video signal, with the reference signal being appended 
thereto, is recorded on a recording medium. The refer- 
ence signal is included in the video signal so that it is 
located preferably in the over-scan area, instead of the 
picture display area 1 in which case the video signal s 
would possibly be disturbed. 

[0033] Fig.2 is a schematic diagram showing the ref- 
erence signals and the recording position thereof used 
by the method and apparatus for recording and repro- 
ducing electronic watermark information and the record- 
ing medium based on another embodiment of this inven- 
tion. In the figure, reference signals 4 and 5 are inserted 
or added to a video signal so that the signals 4 and 5 
are located within the upper over-scan area and lower 
over-scan area, respectively, and each included in one 
or more lines of the video signal. 
[0034] Generally, TV signals are liable to sag at the 
top and bottom of the screen due to the influence of the 
transmission system. Specifically, when a TV signal for 
producing a constant luminance over the entire screen 
is transmitted, it varies due to the influence of the trans- 
mission system, resulting in a varied displayed lumi- 
nance at the top and bottom of the screen. This phe- 
nomenon is pronounced particularly in gray colors. 
[0035] This phenomenon can possibly cause the lu- 
minance of electronic watermark information to vary in 
an asymmetric fashion. The embodiment of Fig.2 is in- 
tended to correct the luminance variation by inserting 
the reference signals 4 and 5 at the top and bottom of 
the over-scan area. In this arrangement, the detection 
level or luminous value of the electronic watermark in- 
formation is corrected by use of the reference signal 4 
for the top of the screen and the reference signal 5 for 
the bottom of the screen. Alternatively, the mean value 
of the upper and lower reference signals 4 and 5 may 
be used for the correction. Consequently, even if the lu- 
minance variation arises due to the sag, the detection 
level of electronic watermark information can be correct- 
ed. 

[0036] Fig. 3 is a schematic diagram showing the ref- 
erence signals and the recording position thereof used 
by the method and apparatus for recording and repro- 
ducing electronic watermark information and the record- 
ing medium based on still another embodiment of this 
invention. 

[0037] In this embodiment, reference signals 6 and 7 
are inserted to take up part of the top of and part of the 
bottom of the over-scan area 2. The reference signals 
6 and 7 are recorded to locate at the corners of the 
screen, instead of the entire lines, in which case the sig- 
nals 6 and 7 would distribute the video signal in its pic- 
ture display period. Alternatively, a reference signal may 
be recorded to locate only at the top or bottom of the 
over-scan area 2, instead of inserting the reference sig- 
nals 6 and 7 to locate in part of the top of and part of the 
bottom of the over-scan area 2. In the case of a VCR, 
the head is switched at the lower side of the tape, allow- 
ing of less space for the reference signal 7, and there- 
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fore it is advantageous to adopt the reference signal 6 
in the larger area of the upper side of the tape. 
[0038] The reference signals 6 and 7 added to the vid- 
eo signal have the peak white level in terms of the lumi- 
nance signal. Accordingly, in case the video signal has 
its luminance varied in order to embed electronic water- 
mark information, the correct watermark information can 
be obtained by modifying the luminance of the video sig- 
nal by use of the reference signals 6 and 7. Namely, the 
electronic watermark information is embedded in the 
video signal in terms of the varied luminance of the video 
signal, as will be explained in detail later, and the lumi- 
nance level varied by the transmission system can be 
corrected by use of the reference signals 6 and 7, 
whereby the watermark information can be detected 
easily. 

[0039] Fig.4 is a schematic diagram showing the ref- 
erence signals and the recording position thereof used 
by the method and apparatus for recording and repro- 
ducing electronic watermark information and the record- 
ing medium based on still another embodiment of this 
invention. 

[0040] Shown in Fig.4 is an example in which refer- 
ence signals 8 and 9 are inserted in the over-scan area 
2 immediately before and after the horizontal sync sig- 
nals. Namely, the reference signals 8 and 9 are added 
to the video signal by being recorded at the beginning 
and end of the horizontal sync period. Alternatively, a 
reference signal may be inserted only at the head or end 
of the horizontal sync signal for correcting the luminance 
level of the video signal, instead of adding the reference 
signals 8 and 9 at the beginning and end of the horizon- 
tal sync period. 

[0041] Fig.5 is a schematic diagram showing the ref- 
erence signals and the recording position thereof used 
by the method and apparatus for recording and repro- 
ducing electronic watermark information and the record- 
ing medium based on still another embodiment of this 
invention. In this embodiment, a first, second and third 
reference signals 11,12 and 13 having different lumi- 
nance levels are inserted to locate in the over-scan area 
2. Each of the reference signals 11,12 and 1 3 may be a 
line, instead of a block shown in Fig.5. 
[0042] Figs.6A,6B and 6C are waveform diagrams of 
the first, second and third reference signals shown in 
Fig.5, the timing signal, and the sampled-and-held ref- 
erence signals based on an embodiment of this inven- 
tion. Fig.6A shows the waveform of the first, second and 
third reference signals 11,12 and 13, which are inserted 
between the horizontal sync signals 15 and 16 in the 
over-scan area 2. 

[0043] These reference signals 11,12 and 1 3 have dif- 
ferent levels. For example, the first reference signal 11 
has a level equal to the peak white level (IRE 100), the 
second reference signal 1 2 has a level equal to half the 
peak white level (IRE 50), and the third reference signal 
13 has the level of IRE-10. 

[0044] Fig.6B shows the waveform of the timing 
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pulse, which provides timing signals T1 , T2 and T3 for 
sampling the first, second and third reference signals 
11,12 and 13, respectively. The timing signals T1, T2 
and T3 are generated at predetermined time points by 
being timed to the horizontal sync signal 15. The first, s 
second and third reference signals 11,12 and 13 are 
sampled and held in response to the timing signals T1 , 
T2 and T3, respectively. 

[0045] The timing signals T1 , T2 and T3 may be add- 
ed at the head of the video signal, in which case the 10 
signals can be used as timing signals for the detection 
of electronic watermark information and can also be 
used as a signal for modifying the timing signals which 
are produced from the sync signal. 
[0046] Fig.6C shows the waveforms of the first, sec- 
ond and third sampled-and-held reference signals 11a, 
1 2a and 1 3a having levels A1 , A2 and A3, respectively. 
Using these reference signals 11 a, 12a and 13a having 
the different levels enables the discrimination as to 
whether the variation of luminance level of the reference 
signals 11 a, 12a and 13a is the linear type or nonlinear 
type. In case the luminance varies at a constant rate ir- 
respective of the luminance level, i.e., linear variation, 
it is possible to correct the luminance of the video signal 
at the position where electronic watermark information 
is embedded by using one of the first, second and third 
reference signals 11 a, 12a and 13a. In another case of 
a different variation rate of luminance level depending 
on the reference signal, i.e., nonlinear variation of lumi- 
nance level, a luminance variation rate for the luminance 
level is evaluated approximately from the levels of the 
first, second and third reference signals 11 a, 12a and 
1 3a and the luminance of electronic watermark informa- 
tion is corrected depending on the luminance level of 
the electronic watermark information to be detected. In 
this manner, the luminance of electronic watermark in- 
formation can be corrected accurately. 
[0047] By making the inserting positions of the first, 
second and third reference signals 11,12 and 13 syn- 
chronous with the position where electronic watermark 
information is recorded, a reference clock is produced 
based on the timing signals T1 , T2 and T3, and the re- 
cording position of the watermark information can be de- 
tected based on the clock. 

[0048] Electronic watermark information is embedded 
in a block of 8-by-8 pixels at a predetermined position, 
as described in the prior art publications. For extracting 
the electronic watermark information at the time of re- 
producing, it is crucial to make accurate synchronization 
with the block. By making the timing signals T1 , T2 and 
T3 synchronous with the position of embedment of elec- 
tronic watermark information and recording the timing 
signals in synchronism with the 8-by-8 pixel block at re- 
cording, it becomes possible to minimize the influence 
of the phase variation of the timing signals in the trans- 
mission system. 

[0049] The first, second and third reference level sig- 
nals 11,12 and 1 3 which have been extract together with 



the watermark information are latched by the sample- 
holding circuit, and used to detect the watermark infor- 
mation embedded in the video signal, so that the influ- 
ence of the luminance variation by the transmission sys- 
tem can be corrected. 

[0050] Fig.7 is a schematic diagram showing the ref- 
erence signal and the recording position thereof used 
by the method and apparatus for recording and repro- 
ducing electronic watermark information and the record- 
ing medium based on still another embodiment of this 
invention. In the figure, a reference signal 21 is inserted 
in the horizontal blanking period outside the over-scan 
area 2, and it is considered to be located at the top-right 
position seen from the screen as shown. 
[0051] Fig.8 is a schematic diagram showing the ref- 
erence signal and the recording position thereof used 
by the method and apparatus for recording and repro- 
ducing electronic watermark information and the record- 
ing medium based on still another embodiment of this 
invention. In the figure, a reference signal 22 is inserted 
in the vertical blanking period outside of the over-scan 
area 2, and it is considered to be located at the bottom- 
right position seen from the screen as shown. 
[0052] Fig.9 is a schematic diagram showing the po- 
sitional relation among the reference signal shown in 
Fig.7, the horizontal sync period, the picture display ar- 
ea and the over-scan area. Fig. 10 is a schematic dia- 
gram showing the positional relation among the refer- 
ence signal shown in Fig.8, the horizontal sync period, 
the picture display area and the over-scan area. 
[0053] As shown in Fig.9, a horizontal sync period P1 
is divided into a video signal period P2, horizontal fly- 
back periods P3 and P4, and a sync signal period P5. 
The video signal period P2 is further divided into a pic- 
ture display period P6 and over-scan periods P7 and 
P8. The video signal period P2 is usually set wider than 
the screen width P6 so that it completely covers the 
screen width. 

[0054] In this embodiment, the reference signal 21 is 
recorded to locate outside of the picture display period 
P6. Indicated by 15 and 16 in Fig.9 are horizontal sync 
signals, and 23 is a video signal. 
[0055] The reference signal 21 may be located before 
the video signal 23 without any problem, instead of be- 
ing located after the video signal 23 shown in the figure. 
[0056] Fig. 1 0 is a schematic diagram showing the po- 
sitional relation among the reference signal shown in 
Fig.8, the vertical sync period, the picture display area 
and the over-scan area. As shown in Fig. 10, a vertical 
sync period P1 1 is divided into a video signal period P1 2, 
vertical flyback periods P13 and P1 4, and vertical sync 
signal period 15. The video signal period P12 is further 
divided into a picture display period P16 and over-scan 
periods P17 and P18. The video signal period P12 is 
usually set greater than the screen height P1 6 so that it 
completely covers the screen height. 
[0057] In this embodiment, the reference signal 22 is 
recorded to locate outside of the video signal period 
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P12. Indicated by 25 and 26 in Fig. 10 are vertical sync 
signals, and 27 is a video signal between the vertical 
sync signals 25 and 26. 

[0058] Next, the arrangement for reproduction based 
on the processing of information recorded on the record- s 
ing medium, with electronic watermark information be- 
ing embedded in it, will be explained with reference to 
Figs. 1 1 A and 1 1 B, Fig. 1 2 and Fig. 1 3. 
[0059] Figs. 1 1 A and 1 1 B are block diagrams showing 
the recording/reproduction apparatus based on an em- 
bodiment of this invention. In Fig.11 A, a recording me- 
dium, e.g., a disk 31 , has a record of a video signal, elec- 
tronic watermark information embedded in the video sig- 
nal and a reference signal for correcting the amplitude 
variation at the reproduction of the watermark informa- 
tion. The disk 31 is driven for reproducing by the video 
player 32. Unless copying is inhibited by the electronic 
watermark information, the video signal recorded on the 
disk 31 can be transferred for recording to the VCR 33. 
[0060] Fig. 1 1 B shows the reproducing of the tape 34 
by using the VCR 33. The VCR 33 reproduces the 
record on the tape 34 only when the tape 34 is a legal 
duplication. 

[0061] Electronic watermark information is used con- 
ceivably in two ways. One is to verify as to whether or 
not a disk is a legal duplication, and the other is to verify 
as to whether or not a tape has a legal copy of record 
produced by a VCR. 

[0062] When a disk, with electronic watermark infor- 
mation being recorded, is driven for reproducing by a 
proper player, the player first reads the watermark infor- 
mation to verify the legality of the disk and proceeds to 
the reproducing operation, as will be explained in the 
following. 

[0063] Fig. 12 is a block diagram of the reproduction 
apparatus based on an embodiment of this invention. 
The apparatus includes a disk reproducing mechanism 
40, a signal processing circuit 41 which processes the 
reproduced signal, an output control circuit 42 which 
controls the transfer of the reproduction output to the 
player output terminal, and an electronic watermark in- 
formation detecting circuit 43. 
[0064] Information recorded on the disk is reproduced 
by the reproducing mechanism 40 and fed to the signal 
processing circuit 41. If electronic watermark informa- 
tion based on CGMS (Copy Generation Management 
System) or SCMS (Serial Copy Management System) 
for example is recorded on the disk, it is read out and 
fed to the electronic watermark information detecting cir- 
cuit 43. The detecting circuit 43 decodes the watermark 
information and gives the decoded result to the output 
control circuit 42. 

[0065] The output control circuit 42 controls the deliv- 
ery of the reproduction output in accordance with the 
watermark information. In case the detecting circuit 43 
has detected the copy inhibition in the watermark infor- 
mation, the output control circuit 42 blocks the reproduc- 
tion output. Alternatively, the detecting circuit 43 gives 



its copy inhibition output to the signal processing circuit 
41 thereby to halt the operation of the circuit 41 . 
[0066] The electronic watermark information based 
on CGMS is 2-bit information, and it is designed to indi- 
cate copy-enabled, one-copy-enabled, or copy-inhibit- 
ed. The electronic watermark information based on SC- 
MS is designed to indicate copy-enabled or copy-inhib- 
ited. 

[0067] The electronic watermark information detect- 
ing circuit 43 is involved in such a problem that the video 
signal or information is distorted to have its amplitude 
varied during the passage through the transmission sys- 
tem and the watermark information embedded in the 
video signal or information is also varied in its amplitude 
and cannot be read out at the time of reproducing. 
[0068] In order to overcome this problem, the inven- 
tive method and apparatus are designed to insert a ref- 
erence signal to the video signal (or information), as has 
been explained in connection with Fig.1 through Fig. 10. 
Based on this reference signal, the amplitude of the vid- 
eo signal in which the watermark information is embed- 
ded is corrected thereby to improve the accuracy of de- 
tection based on the arrangement shown in Fig. 12. 
[0069] The following explains with reference to Fig. 1 3 
as an example the improvement of detection accuracy 
of the detecting circuit based on the manipulation of the 
detecting circuit in response to a reference signal which 
is embedded in a predetermined position of the video 
signal. 

[0070] Fig. 1 3 is a block diagram showing an embod- 
iment of the reference signal detecting circuit included 
in the inventive reproduction apparatus. In the figure, 
the video signal reproduced from the recording medium 
is supplied to the sync detection circuit 50, by which the 
horizontal sync signal or vertical sync signal is detected. 
In response to the sync signal detected by the sync de- 
tection circuit 50, the watermark position detection pulse 
generating circuit 51 generates a pulse which is used to 
detect the position of watermark information. The sync 
signal is also used by the reference signal position de- 
tection pulse generating circuit 52 to generate a pulse 
which is used to detect the position of a reference signal 
which is recorded by being inserted in the video signal 
(refer to Fig.1 through Fig. 10 and the related explana- 
tion). 

[0071] The position detection pulse generated by the 
reference signal position detection pulse generating cir- 
cuit 52 is supplied to the sample-holding circuit 53 which 
samples and holds the reference signal level. The sam- 
ple-holding circuit 53 is further supplied with the video 
signal, and it samples and holds the amplitude of the 
reference signal inserted in the video signal in response 
to the position detection pulse. The sampled amplitude 
of the reference signal is supplied to the gain drift cal- 
culating circuit 54. 

[0072] The gain drift calculating circuit 54 is designed 
to calculate the variation of reference signal amplitude, 
i.e., the variation of the gain of the luminance signal, 
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caused by the transmission system, from the predeter- 
mined amplitude of the recorded reference signal. The 
gain drift of luminance signal calculated by the gain drift 
calculating circuit 54 is indicated to the gain modifying 
circuit 55. $ 
[0073] The gain modifying circuit 55, which is supplied 
with the video signal, modifies the gain of the luminance 
signal of the video signal. The video signal, with its lu- 
minance gain being modified, is supplied to the informa- 
tion detecting circuit 56, by which the electronic water- 10 
mark information is detected in response to the pulse 
supplied from the watermark position detection pulse 
generating circuit 51. 

[0074] In this embodiment, the gain variation of lumi- 
nance signal caused by the timing signal is calculated is 
from the level (amplitude) of the reference signal includ- 
ed in the reproduced signal, and the gain of luminance 
signal of the video signal is modified based on the cal- 
culation result for the detection of the electronic water- 
mark information. By correcting the level variation of the 20 
luminance signal caused by the transmission system by 
using the reference signal which is also distorted, it be- 
comes possible to reproduce the watermark information 
by eliminating or reducing the influence of the level var- 
iation of the luminance signal caused by the transmis- 2s 
sion system. 

[0075] Fig. 1 4 is a block diagram showing another em- 
bodiment of the reference signal detecting circuit includ- 
ed in the inventive reproduction apparatus. As shown in 
this figure, the output of the gain drift calculating circuit 30 
54 and the video signal may be supplied directly to the 
watermark information detecting circuit 56 so that the 
watermark information is detected and the luminance 
gain of the detected information is modified based on 
the calculation result of the gain drift calculating circuit 35 
54, instead of modifying the gain of luminance signal by 
the gain modifying circuit 55 in the embodiment shown 
in Fig. 13. 

[0076] In place of the circuit for detecting the position 
of reference signal from the sync signal, a timing signal 40 
detecting circuit 57 may be provided to detect the timing 
signals T1, T2 and T3 of Fig.6 so that the sample-hold- 
ing circuit 53 samples and holds the amplitude of refer- 
ence signal by using these timing signals. 
[0077] Instead of dealing with the reference signal lev- 
el as explained above, the reference signal may be re- 
corded by being inserted at a predetermined position, 
as shown in Fig. 6, relative to the sync signal so that the 
timing of reproduction of electronic watermark informa- 
tion can be modified and the watermark information can so 
be detected more easily. 

[0078] Fig. 1 5 is a block diagram of the electronic wa- 
termark information recording apparatus based on an 
embodiment of this invention. This embodiment is de- 
signed to embed electronic watermark information by ss 
varying the luminance of pixels. 
[0079] In Fig. 1 5, a video signal is fed to the input cir- 
cuit 61 , which extracts the luminance signal from the vid- 
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eo signal. The luminance signal is supplied to the per- 
missible alteration range calculating circuit 63, which 
calculates depending on the luminance signal the alter- 
ation range of luminance signal which does not impose 
Sa significant visual drawback. Specifically, the calculat- 
ing circuit 63 calculates the alteration range in consid- 
eration of the fact that the visual luminance does not 
much vary even for a large variation of luminance signal 
in picture portions having a large luminance variation, 
while the luminance variation is much visually noticea- 
ble in response to the variation of luminance signal in 
picture portions having a small luminance variation. 
[0080] The permissible alteration range calculating 
circuit 63 can be accomplished by means of a CPU of a 
computer. The calculation result of the circuit 63 is given 
to the information embedment processing circuit 65, 
which implements the process of embedding the elec- 
tronic watermark information in the video signal by al- 
tering the luminance of the video signal when the lumi- 
nance level is within the permissible alteration range. 
The video signal, with the electronic watermark informa- 
tion being embedded therein based on the alteration of 
luminance signal, is held in the memory of the output 
circuit 67 until the end of process for one frame of pic- 
ture, and thereafter it is released from the memory. 
[0081] The calculation process by the permissible al- 
teration range calculating circuit 63 is implemented 
based on the following. 

(1) At a picture portion where the variation of edge 
is great, the picture does not much vary visually 
even for a large variation of amplitude of the edge 
signal, whereas at a picture portion where the edge 
variation is small, the picture visually varies signifi- 
cantly when the amplitude of edge signal is altered 
greatly. 

(2) The alteration range of picture is limited to the 
range in which the picture does not vary visually, or 
to the range in which the visual variation of picture 
does not cause the discomfort of viewers. 

[0082] Based on the embedment of electronic water- 
mark information in this manner in terms of luminance 
different from the original picture, the resulting picture 
does not vary in a visual sense. The permissible altera- 
tion range calculating circuit 63 memorizes the lumi- 
nance before and after the image processing for each 
pixel, verifies as to whether or not the altered luminance 
is within the permissible alteration range, and alters the 
luminance signal only if it is within the permissible alter- 
ation range. 

[0083] The information embedment processing circuit 
65 initially selects pixels to be rendered the luminance 
alteration among all pixels of the picture. Subsequently, 
the circuit 65 embeds the information by altering the lu- 
minance to specific values for the selected pixels having 
the luminance within the permissible alteration range. 
As a result, a video signal, with the electronic watermark 
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information b8ing embedded therein, is produced, and 
it is released to the outside by way of the output circuit 
67. 

[0084] The circuit arrangement of Fig.15 further in- 
cludes a reference signal generating circuit 68. The ref- 
erence signal generated by the circuit 68 is supplied to 
the adder 69, by which the signal is added to the video 
signal in which the electronic watermark information 
provided by the information embedment processing cir- 
cuit 65 is embedded, and the resulting signal is recorded 
by way of the output circuit 67 onto the recording medi- 
um (not shown). 

[0085] Next, the alteration of luminance by the infor- 
mation embedment processing circuit 65 will be ex- 
plained with reference to Fig. 16. 
[0086] Fig. 16 is a schematic diagram showing along 
a line the luminous values of pixels. The luminous value 
of a pixel is assumed to range from 0 to 255. 1 n the figure, 
a plain circle on the line represents embedded informa- 
tion n 0 n of a luminous value which is a multiple of 16, 
while a filled circle represents embedded information "1 " 
of a luminous value which is a multiple of 1 6 added by 8. 
[0087] The basic operation of the information embed- 
ment processing circuit 65 will be explained first. For ob- 
taining the electronic watermark information, it is nec- 
essary to alter the luminance of a pixel of the picture to 
the closest plain circle or filled circle. Specifically, infor- 
mation of n 0 n to be embedded in a pixel is altered to a 
plain circle, while information of "1 0 is altered to a filled 
circle. For example, for luminous value 30 of a pixel in- 
dicated by A in the figure, the pixel has its luminous value 
altered to 32 in case the information to be embedded is 
B 0 n or altered to 24 in case the information is B 1 B . 
[0088] Next, the usage of the permissible alteration 
range calculating circuit 63 will be explained. In embed- 
ding the electronic watermark information, the picture 
occasionally varies visually due to excessive alteration 
of the luminance of pixels. For preventing this impropri- 
ety, it is necessary to alter the pixel value within the per- 
missible alteration range. For example, in case a pixel 
A has luminous value 30 and has a permissible lumi- 
nance alteration range of 26-33 as shown in Fig. 16, the 
pixel can have its luminance varied to 32 in accordance 
with the foregoing basic operation when the information 
to be embedded is "0". Whereas, in case the information 
to be embedded is "1°, the target luminance 24 is out- 
side the permissible alteration range and therefore the 
luminance value is altered to 26 that is closest to 24, or 
alternatively this pixel is left unchanged and other pre- 
determined pixel is treated for luminance alteration. 
[0089] The manner of extracting the electronic water- 
mark information from the video signal will be explained. 
Initially, the pixels having varied luminous values are se- 
lected based on their predetermined positions by use of 
pulses derived from the horizontal sync signal. Namely, 
these pixels having varied luminous values are selected 
based on the same rule as for the pixel selection by the 
information embedment processing circuit 65. 
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[0090] Subsequently, the luminance signal of each 
selected pixel is taken out to determine as to whether 
the embedded information is "0° or °1 a depending on 
whether the luminous value is closer to a multiple of 16 

5 or a multiple of 16 added by 8. 

[0091] Because of luminance alteration within the per- 
missible alteration range, the information embedment 
processing circuit 65 will not occasionally be able to alter 
the luminance exactly to a multiple of 16 or a multiple of 

10 16 added by 8. Therefore, there will arise errors at a 
certain probability in information extraction. This prob- 
lem, however, can be overcome by embedding the 
same information in multiple pixels and extracting the 
information based on the majority decision. 

75 [0092] In detecting the recorded electronic watermark 
information, it is crucial to modify the level variation of 
luminance signal, on this account, the inventive method 
and apparatus implements this modification by using a 
reference signal which is recorded in advance in the vid- 

20 eo signal, as shown in Fig. 17. 

[0093] Fig. 1 7 is a schematic diagram showing the af- 
fair of luminance modification based on this invention. 
Indicated by 70 and 71 in the figure are positions of lu- 
minous values of the reference signal recorded in the 

25 video signal. These positions are of the first and second 
luminous values of the reference signal explained in 
connection with Fig.6. Another position 72 is of luminous 
value 1 28 of the electronic watermark information result- 
ing from the alteration of luminous value of the prede- 

30 termined pixel. 

[0094] When the amplitude of the luminance signal in- 
cluded in the video signal decreases, the luminous level 
of the electronic watermark information embedded in 
the luminance signal also falls as shown in Fig. 17, and 

35 the luminous value moves to position 72a. Similarly, the 
luminous values of the reference signal have their posi- 
tions 70 and 71 moving to positions 70a and 71 a. Based 
on the known luminous value 256 and the luminous val- 
ue of reference signal, the luminous value of the position 

40 72a can be altered to take the position 72. 

[0095] Detection of electronic watermark information 
on the part of reproduction at the same level as the part 
of recording will occasionally fail due to the level varia- 
tion. Whereas, the inventive method and apparatus are 

45 capable of correcting the luminance level on the part of 
reproduction based on the reference signal recorded in 
the video signal, whereby the electronic watermark in- 
formation can be detected efficiently. 
[0096] According to the present invention, even if the 

50 electronic watermark information recorded in the video 
signal is distorted by the transmission system, the lumi- 
nance level of the watermark information can be correct- 
ed based on the reference signal recorded at a different 
position, and consequently the electronic watermark in- 

55 formation can be detected more accurately. 

[0097] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristics thereof. The present embodiment is 
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therefore to be considered in all aspects as illustrative 
and not restrictive. 



Claims 

1 . A recording medium having a record of a video sig- 
nal, electronic watermark information which is em- 
bedded in said video signal and a reference signal 
which is inserted at a position different from the po- 
sition of said electronic watermark information. 

2. A recording medium according to claim 1 , wherein 
said electronic watermark information is derived 
from the luminance signal, with the luminous value 
thereof being altered, at a predetermined position 
of said video signal. 

3. A recording medium according to claim 1 , wherein 
said reference signal is recorded by being inserted 
in the over-scan area of said video signal. 

4. A recording medium according to claim 1 , wherein 
said reference signal is recorded by being inserted 
in the blanking period of a sync signal of said video 
signal. 

5. A recording medium according to claim 1 , wherein 
said reference signal has an amplitude equal to the 
peak white level. 

6. A recording medium according to claim 1 , wherein 
said reference signal consists of a first and second 
reference signals, said first reference signal having 
an amplitude equaltothe peak white level, said sec- 
ond reference signal having an amplitude smaller 
than the amplitude of said first reference signal. 

7. A recording medium according to claim 2, wherein 
the alteration of luminance of said luminance signal 
is within a permissible alteration range. 

8. A method of recording electronic watermark infor- 
mation comprising the steps of: 

embedding electronic watermark information in 
a video signal at a minimal disturbance against 
said video signal; and 

recording a reference signal which is inserted 
at a position different from the position of said 
electronic watermark information. 

9. An electronic watermark information recording 
method according to claim 8, wherein the insertion 
position of said reference signal is in the over-scan 
area of said video signal. 

10. An electronic watermark information recording 



method according to claim 8, wherein the insertion 
position of said reference signal is in the blanking 
period of a sync signal. 

5 11. An electronic watermark information recording 
method according to claim 8, wherein said refer- 
ence signal has an amplitude equal to the peak 
white level. 

10 12. An electronic watermark information recording 
method according to claim 8, wherein said refer- 
ence signal consists of a first and second reference 
signals, said first reference signal having an ampli- 
tude equal to the peak white level, said second ref- 
15 erence signal having an amplitude smaller than the 
amplitude of said first reference signal. 

13. A method of recording and reproducing electronic 
watermark information comprising the steps of: 

20 

embedding electronic watermark information in 
a video signal at a minimal disturbance against 
said video signal; 

recording a reference signal which is inserted 
25 at a position different from the position of said 

electronic watermark information; and 
reproducing said reference signal and modify- 
ing said electronic watermark information by 
using said reference signal. 

30 

14. An electronic watermark information recording and 
reproduction method according to claim 1 3, where- 
in said electronic watermark information is derived 
from the luminance signal, with the luminous value 

35 thereof being altered, at a predetermined position 
of said video signal. 

15. An electronic watermark information recording and 
reproduction method according to claim 1 3, where- 

40 in said modification step modifies the luminous val- 
ue of said electronic watermark information based 
on the luminous value of said reference signal. 

16. A method of recording electronic watermark infor- 
ms mation comprising the steps of: 

calculating the visually permissible alteration 
range of the luminous value of the reference 
signal included in a video signal; and 
50 altering the luminous value of the luminance 

signal at a predetermined position within the 
calculated alteration range. 

17. An electronic watermark information recording 
55 method according to claim 1 6 further including the 

step of inserting a reference signal outside the pic- 
ture display area of said video signal. 
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18. A method of recording electronic watermark infor- 
mation comprising the steps of: 

calculating the visually permissible alteration 
range of the luminous value of the reference 
signal included in a video signal; and 
altering the luminous value of the luminance 
signal at a predetermined position in case the 
altered luminous value is within the calculated 
alteration range. 

19. An electronic watermark information recording 
method according to claim 18 further including the 
step of inserting a reference signal outside the pic- 
ture display area of said video signal. 

20. A method of reproducing electronic watermark in- 
formation comprising the steps of: 

detecting a reference signal for detecting elec- 
tronic watermark information from a recording 
medium on which a video signal, said electronic 
watermark information which is embedded in 
said video signal at a minimal disturbance 
against said video signal and said reference 
signal which is inserted at a position different 
from the position of said electronic watermark 
information are recorded; and 
modifying said electronic watermark informa- 
tion based on said reference signal. 

21. A method of reproducing electronic watermark in- 
formation comprising the steps of: 

detecting a reference signal for detecting elec- 
tronic watermark information from a recording 
medium on which a video signal, said electronic 
watermark information which is embedded in 
said video signal by the alteration of the lumi- 
nous value of the luminance signal included in 
said video signal and said reference signal 
which is inserted at a position different from the 
position of embedment of said electronic water- 
mark information are recorded; and 
modifying the luminous value of said electronic 
watermark information based on said reference 
signal. 

22. An electronic watermark information reproduction 
method according to claim 21 further including the 
steps of: 

calculating a gain drift based on said reference 
signal; modifying the luminous value of said lu- 
minance signal based on the calculated gain 
drift; and 

detecting said electronic watermark informa- 
tion from said luminance signal having the mod- 



20 

ified luminous value. 

23. An electronic watermark information reproduction 
method according to claim 21 further including the 
5 steps of: 

calculating a gain drift based on said reference 
signal; 

detecting said electronic watermark informa- 
10 tion from said luminance signal; and 

modifying the amplitude of the detected elec- 
tronic watermark information based on the cal- 
culated gain drift. 

15 24. A method of recording and reproducing electronic 
watermark information comprising the steps of: 

recording a video signal, electronic watermark 
information which is embedded in said video 

20 signal at a minimal disturbance against said 

video signal and a reference signal which is in- 
serted at a position different from the position 
of said electronic watermark information; and 
detecting said electronic watermark informa- 

25 tion based on said reference signal. 

25. A method of recording electronic watermark infor- 
mation comprising the step of: 

30 recording a video signal, electronic watermark 

information which is embedded in said video 
signal at a minimal disturbance against said 
video signal and a reference signal which is in- 
serted at a position different from the position 

35 of said electronic watermark information. 

26. A method of reproducing electronic watermark in- 
formation comprising the step of: 

40 detecting electronic watermark information for 

reproduction based on a reference signal from 
a recording medium on which a video signal, 
said electronic watermark information which is 
embedded in said video signal at a minimal dis- 

45 turbance against said video signal and said ref- 

erence signal which is inserted at a position dif- 
ferent from the position of said electronic wa- 
termark information are recorded. 

so 27. An apparatus for recording electronic watermark in- 
formation comprising: 

a permissible alteration range detecting circuit 
which calculates the alteration range of lumi- 
55 nous value depending on the luminous value of 

the luminance signal included in a video signal; 
and 

an electronic watermark information embed- 
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ment processing circuit which embeds elec- 
tronic watermark information by altering the lu- 
minous value of the luminance signal at a pre- 
determined position within the calculated per- 
missible alteration range. 

28. An electronic watermark information recording ap- 
paratus according to claim 27 further including a ref- 
erence signal generator, and an adder which adds 
the reference signal generated by said reference 
signal generator to said video signal at a position 
outside the picture display area. 

29. An apparatus for recording electronic watermark in- 
formation comprising: 

a permissible alteration range detecting circuit 
which calculates the alteration range of lumi- 
nous value depending on the luminous value of 
the luminance signal included in a video signal; 
and 

an electronic watermark information embed- 
ment processing circuit which embeds elec- 
tronic watermark information by altering the lu- 
minous value of the luminance signal at a pre- 
determined position in case the altered lumi- 
nous value is within the calculated permissible 
alteration range. 

30. An electronic watermark information recording ap- 
paratus according to claim 29 further including a ref- 
erence signal generator, and an adder which adds 
the reference signal generated by said reference 
signal generator to said video signal at a position 
outside the picture display area. 

31. An electronic watermark information recording ap- 
paratus according to claim 29, wherein said refer- 
ence signal has an amplitude equal to the peak 
white level. 

32. An electronic watermark information recording ap- 
paratus according to claim 29, wherein said refer- 
ence signal consists of a first and second reference 
signals, said first reference signal having an ampli- 
tude equal to the peak white level, said second ref- 
erence signal having an amplitude smaller than the 
amplitude of said first reference signal. 

33. An apparatus for reproducing electronic watermark 
information comprising: 

detection means for detecting electronic water- 
mark information for reproduction based on a 
reference signal from a recording medium on 
which a video signal, said electronic watermark 
information which is embedded in said video 
signal at a minimal disturbance against said 



video signal and said reference signal which is 
inserted at a position different from the position 
of said electronic watermark information are re- 
corded. 

5 

34. An electronic watermark information reproduction 
apparatus according to claim 33, wherein said de- 
tection means includes: 

10 a detection signal generating circuit which gen- 

erates a detection signal for detecting said ref- 
erence signal from a sync signal; 
a sample-holding circuit which samples and 
holds the amplitude of said reference signal in 

15 response to said detection signal; 

a gain drift calculating circuit which calculates 
the gain drift based on the amplitude of said ref- 
erence signal provided by said sample-holding 
circuit; 

20 a modification circuit which modifies the lumi- 

nance signal included in said video signal 
based on the calculation result provided by said 
gain drift calculating circuit; and 
an electronic watermark information detecting 

2$ circuit which detects said electronic watermark 

information from the modified luminance signal 
by using said detection signal. 

35. An electronic watermark information reproduction 
30 apparatus according to claim 33, wherein said de- 
tection means includes: 

a detection signal generating circuit which gen- 
erates a detection signal for detecting said ref- 

35 erence signal from a sync signal; 

a sample-holding circuit which samples and 
holds the amplitude of said reference signal in 
response to said detection signal; 
a gain drift calculating circuit which calculates 

40 the gain drift based on the amplitude of said ref- 

erence signal provided by said sample-holding 
circuit; 

a detection circuit which detects said electronic 
watermark information from the luminance sig- 
45 nal included in said video signal by using said 

detection signal; and 

a modification circuit which modifies the ampli- 
tude of the detected electronic watermark infor- 
mation based on the gain drift calculated by 
so said gain drift calculating circuit. 

36. An apparatus for reproducing electronic watermark 
information comprising: 

55 an electronic watermark information detecting 

circuit which detects electronic watermark in- 
formation from a video signal; 
a reference signal detecting circuit which de- 
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tects a reference signal; and 
a modification circuit which modifies the ampli- 
tude of said electronic watermark information 
based on the amplitude of said reference sig- 
nal. 5 

37. An electronic watermark information reproduction 
apparatus according to claim 36, wherein said mod- 
ification circuit includes a gain drift calculating cir- 
cuit which calculates the drop of gain of said refer- 10 
ence signal. 

38. An electronic watermark information reproduction 
apparatus according to claim 36, wherein said elec- 
tronic watermark information detecting circuit in- is 
eludes an electronic watermark position generating 
circuit which generates an electronic watermark in- 
formation position detection signal based on a sync 
signal. 

20 

39. An electronic watermark information reproduction 
apparatus according to claim 36, wherein said ref- 
erence signal detecting circuit includes a reference 
signal position generating circuit which generates a 
reference signal position detection signal based on 25 
a sync signal. 

40. An electronic watermark information reproduction 
apparatus according to claim 36, wherein said ref- 
erence signal detecting circuit includes a timing sig- 30 
nal detecting circuit which detects a timing signal 
included in said video signal. 

41. A recording medium having a record of a video sig- 
nal, electronic watermark information which is em- 35 
bedded in said video signal, a reference signal 
which is inserted at a position different from the po- 
sition of said electronic watermark information and 

a timing signal which is included at the head of said 
video signal. *o 
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